Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-002990 
(43)Date of publication of application : 09.01.2001 



(51)IntCI. 



C09D1 83/04 
C09D1 33/00 
C09D1 67/00 
C09D1 69/00 
G09D1 71/02 
H01L 21/312 
H01L 21/316 



(21) Application number: 11-174345 

(22) Date of filing : 21.06.1999 



(71 Applicant : JSR CORP 

(72)Inventor : AKIIKE TOSHIYUKI 
GOTO KOHEl 
YAMADA KINJI 



(54) COMPOSITION FOR FORMING FILM, FORMATION OF FILM AND LOW- DENSITY FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition for forming a film having excellent 
dielectric constant characteristics, mechanical strength, etc. 

SOLUTION: This composition for forming a film comprises (A) a silane compound which is a 
hydrolyzate and a condensate or either of the hydrolyzate and the condensate of at least one 
compound selected from the group consisting of a compound of the formula, R1aSi(OR2)4~a 
(R1 is a hydrogen atom, a fluorine atom or a monofunctional organic group; R2 is a 
monofunctional organic group; and (a) is an integer of 0-2) and a compound of the formula, R3b 
(R40)3-bSi-(R7)d- Si(OR5)3-cR6c (R3, R4, R5 and R6 are each the same or different and a 
monofunctional organic group; (b) and (c) are each the same or different and an integer of 0-2; 
R7 is an oxygen atom or a group of -(CH2)n; (n) is 1-6; and (d) is 0 or 1), (B) a latent basic 
catalyst and (C) a compound which is compatible or dispersible in the component A and has 
250-450° C decomposition temperature. 
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;bT^^^^V^>cDffiffiSiJ^B, 10-70/100 

-0/0-30»JU^ tit. ±sb-*S<i)t 
*3*iS{t^»*jJ:VHttS; (2 ) tlSh^t^ 

^R 5 0-^$tl€>*l *Jl/^fcO . 0. 3-5. 0 
^;KD**flati*Ci304f *0< . 0. 5-2. 0^;U 
tD****-5C i*s«FtC» SI U*. 

o. 3-5. o *)i<Dmsft<D&-ci>tia , ^jiio^j- 

(A) lS#j&*Hfc£ ( 1 ) rf*3ft£ffc£«teJ:tf--« 
* (2) T*3n*fl:^«5*e)3tt4»^e)ilKn4ft^ 

»©BP»ig^»r*4»^cc« % y>Mli 
¥Wtt5 oo-ioooo orasciiWf?* o 

[0 0 0 9 ] ( B ) 

a-^^^;y- 3, 5 h + >'^>> ; ;U^;b^^ - 

rH^^l/yy'T^y, h^Xyyr 5 >, VT 5 X 
^i^M^y, h 77 5 >, 7>^£ 

xr v ^fi7;>, x^;l/r^>. X n b;UT ^ 
7^il/7 5y, ^yiI/7 ^ >, y^a^W^ 

fyJl/7S> l -fe^^^y, b^y> ; >, b^5 
^>ttdfWW6*i&- 3 6«:*<*WCCB [ [ (2-x 

[ [ (2 -x hP^y^b) ^- + iy] ^;y^x;i/] 7 ; d 
b;U75>, [ [ (2-xfp-cyyjl) 
#x;H -n.+>/jI/T ^ [ [ (2-xFa^y^H 
^;U^x;b] y^n-N+y;l/7;>, [ [ (2 
-xFP^>y« ^ + 7X-JX 

[ [ (2-xhP^y^l/) ^^^>] ^;l/^*x;H b 4 -< 
yi>>, [ [ (2 -x hW<>is)l>) ^;U#x 

[ [ (2-xhP<yy» ^;U^'x;U] h ;U 

xyi/7;y, [ [ (2-xFp^y^) ^7 
;b^x;H ^7>y^7xx;l/y^y^ [ [ (2 -x f> 
n^>>?;I/) ^;l/^x;i,] b-^7^>, 

[[(2, e-^x^p^yyiHt^ylM^'x 
)l>] yfJl/7 5X t [ (2, 6-^xhpA;>^) 
^^^] ^;l/^x;l/] ^Pb^^y, [[(2.6- 
>=xj>p<y>y^) ^*+->] ^;l/^x;u] ^yJ^7; 

[ [ (2, 6^yxhP<y^) ^^v] ?7)l># 
x;H y^P^yW^y^ [ [ (2, 6-yxFP 
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^>is)l) **ts] yxy>, [ [ (2, 

>, t [ (2, 6-^^Fci^>^I/) *7;UjJ< 
x;b] ^l/>y? [ [ (2, 6-^xF 

p^>*y;l/) #;U;J<x;u] 7 x^l/>y7 5 

>, [ [ (2, 6-^hP^>y^) 
xjU] h^x>y7 * [ [ (2, 6-^hP<> 

>, [ [ (2, 

x;U] b'^-5^>, [ t (or, 5- 10 

>, [ [ (a, a-i>-rf*;l/- 3, 5-i^h*t"<> 

W^i^qW^y, [ [ (a, 
ft-vM^;I/-3, 5 -2^ H^'OyjU) 
*7JW# x;l/"\^>;l>y 5 >, [ [ (a. a - is J 7)1- 
3, 5 -2^ F+^"Oi^U) 

U^^V^r^X [ [ (ft, a-yy^Jl/-3, 5- 

[[(a, 5-^^F+^>^ 
A>> #;U#'xj|/t^y [ [ (a, a-i> 20 

jt?)l-3, 5 -2>V h*V^>t?JU) 
^;l/^^-^^^U>i>T ^ [ [ (a, 3-2^*4/ 
-3, 5 -2/-* h^>-<>> ) ;U) ijfctf—Jl? 
x^lx>i>T5>, [ [ (a, ft -2^^;U- 3, 5- 
^h + y^>^) **^>] *7;U#x;U h;Ux>>>y 
[ [ (a, ft-^y^;t/-3, 5-i>^h+->-< 

>, [ [ (ft, a-is^^ll- 3 , b-is^h^ri/^y 

t^j^>t^>A, ^t't^Ky^i/^ 30 

h y x y >:*^>a, y ;i/^>v ^ x y >^ + v 
a, -frvfoT-te h>++->A. yt^-Y ;uy-fe by * 

^■^Jl/THz h>:t + 2yA, 7^P^l/7tF7x;y 
t + H, 7^P-/MyV 1 7xyy^yA 1 y^P 

[ [ (2-^Fp<>^I/) *^>] *7;i^x;u] 

a^yJl/7^X [ [ ( 2 -x hP^>i/Jl/) + * 

*✓] ^J^^H^^^bvy^^y, [ (ft, ft 40 

;l/*xJl^*1fy?-U>2>y S >3»s*W6*i4. 

#©«JB*tt, (A) (^SP*^#S^^ff) 
looiirait, M#0. 0 0 1 -5 OSSgfl, 
ifii<»o. o l -2 ofifig|$r&£ 0 ft*>\ ##sw 

*5 1 4 r %±m^mm^m t & , <a> m^<D~o 
r\ -or 4 , ~OR 5 ri^n^ i o o%»n*fln 

7K#JBLTOHX£ft9, 3E£tC*£Lfcfc©*5Vr. 
[0010] <C) 50 
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*»?BK:tei»r«E (A) )iR^ctB«*3te«»«o. it 

£*fctt#JB»ft**2 5 0-4 5 0'Cr**ffc£!»£ L/ 

#y#-sK*-K ©#y y>'W f^-y Fttir***/ 

SCi3»r»*. *»WCctel*T, Mj£fcJ:tf#J)fai& 

a>#yyjMrP>**iM F«»**rra<t£« 

^x^u>7il'^x^fik *'y^^yxf f U>7 

ibi-fJK #y**S/x^u>^y y>BISK*:, y;u 
a, y y >»£»<Dlt{fcx * U>S§« 

f*, ^y ^+5yx^u>^y^^v*7'Pt*u>^p ^ ^ 

x^u>^ y-fe y >BIKKx^r;k #y *+^x*u 
yV^b^ySMi^fik #y**5xi^U>yjb 
t 4 h -;U»j»Kxx r;^ # y **i/x^u>MJ»7 
;^y-;u7^ FSKKiBtt iOx -fiH^ v^^^t^ 

yy BUSBrtr^yy^y F, * 
y ? y*fc y ^hiismx^^ji,, v;Ufcr^>Bifl^xxf- 

^x x i cdx - fJ^xfimh^^ 4r**W 
iCim*. (OflE^iLtB, ^y^-^^>x^- 

u>;j<y **^^p b 6 u>^p 5f d^3#y v-«c4'<osP 
y^+^y;u+u>^p y ^n4<y v-jWff*iA». * 

•J^^^l/y^'J^^^at'l/y^a ^3^'J7 

It «TfBOi 5 ft ^p * *ft£»«* 

- (A) n - (B) m- 

- (A) n - (B) m- (A) 1- 

(SCtf>. A«™CH2CH20-rR$n6a*, 
CH2CH CCH3) 0-r^$n^S4r^L. n«l- 
90, mB10-99, i 1*0 — 9 0CD»*SVT) 

[0 0 1 1] © 7^'JU-hSI^* 

*»wc*ji>Ty^ y^s^f**flt^*r^y^ y;u» 
x^fWiW ^ ^ ijjUxxf^iitB, y^-y 
ju^yju+^x^f*^, y yj^7i^M^r 

y ju^y^p+^y^+^xx^^. y3?^y 
juffiyji^uxxT^k y y ;uttyjbp+t/yju+ 
;uxx^;uft£'**tf*c i*sr*4o y 2 VfrWnrfo 
Wx^fJi/iitB, y^y^g^y^ 1 ^, y^y^m 

x^;U, 7^ 1 J«n-7 t ut , JK y ^ y V7'P 

7^y^>^k y * yjm^^a 
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1 -6(D7iK;l/X^f ;b, M $ >? \) )lffiT i^iktX 
f-JltLZbZ, y £ ^ y;I/Ify J % 9 \) ^W*-^ 

)V S J $5 yjWRn-7'Pb°Jk y UJl/K^ V7"D b 
Jk y £ ^ Vn^n-^^k y £^yjyg£^V:/?;k 

y # ^ y jiwrff-ji, y $ # y )im^>^>i<, y^^y 

y ;u»TJU3 + >'T;u*JUxxf*;i/i Lr^, y £ 
tti'**W4c<t3&sr*s. cti^r^, y#^y 
y $ 2 y ;UK^ ^Jk y * * y ^BM v 
[001 2 ] *«MtC*jCiT . T * y ;WfiB^#tt±BB 

*y v-tcr;U3*^^yji/»*W'i*4 j e> r ^-*#ts 

^ty LTte> y^^»JiH3 - (|>^F+yy 
y ;i/ ) y a b;l/ . y £ ^ y jUI 3 - (h'jx F y 
J10 ^PbVk y£*y;U»3- [F'J (^h + yxF 20 
*rZs) yy;l/] y£*y;UB$3- (y^;k^ 

^F+yy'J^) ?°Pb;k y£#y;UK3- (y?V;U 

-£>„ TiU=i*^^y ^MWf^-t^^-iir ^ y;i^ 

S^ft&«J&T££*y^-CCjIS, 0. 5-10^ 

»*L<ttl-^7*;^CDW^'Cd*ti&. 
ccfccvc r ? y ±iBr ? y «xxr 

;k y £ # y^Mx^^jufcJco'TJUn + ^^y jus* 

-ilt(t r^y;u». y £ ^ yjm&i'o^FISfp* 

N s N-isJ?-)lTt> y;l/T 5 F\ N, N- 

y;ur s Ktt£*©^tt«ir s F\ y 

qxh y ;Uft<!;(D^fl&fn^ h y Jk yfJbt'x;^ h> 

T-Ste 1000-100000, $«l<»1 0 00- 
20, 00 0t'*5. 

9#'Jx^f;l/ 40 
tFP + y*;^yi©ii^, 5*F>©H!8t»^ 

mii**#y *-ji/£iti#*# y 
k ?j<y h y-rf*u>#-!i<*- k ^yfh^^^u 

>*7-;K*-F. #y<>£y *-k>#-#*- K ^ 
y ^.^if ^ ^ U h ft £<D$mt r;u* u > 

©#yr>A^ k-^-Y F 50 
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^yvoxW+yF, # y T ib**^ F\ #y 
b^a^;^^yF\ ^'i^n^W + yF, tf'JT 

(B) J5S^iL«*CDfl6CCt>, spy (N-bx;ur-feh 
75 F) . * 4 'J (N- tf^Jl/fP y F>) , #y (2 - 

y ^;u- 2 -***!/y >) , jj<y (n. N-^y^ 
r*yjur5 F) ftcSrotr^r 5 F^s^f*. ^yx 

ft to x ^ u > aa^fttt (EtW4ci#r*«. 
[0013] *;^cc^d^t, (O LrtiCDr 

JfSL/l^. (O flE»©«ffl*«. (A) BE»ec»br 
4o ( C ) J«»©«ffl»^3&s 1 

[0014] ( D ) f&ft 

St4*ilBt(4Lm «*Jin-^>*>. i 
i -^7'^>, 2, 2, 4-FMfiK>^> 4 n~ 

a^^if>^o«|i»**ft**«««l ; ^>^>. F;u 

>. ^ ^jL-x^;K>-tfy, n-T'Dt'iK^-fey, i 
>-^>, F 'Jx^;K>iry, y>- i -^Pt'JK>"fe 

n-r^;u^~^^P>, f y ^ ^ju^>-fe>^^ 

«KKft*3R«««: -rf*-^-^ x^y^;b, n-^ 
p;V- i -^oaV- n-^^^— JU. i- 
^'^y— ju % sec-^^^k t~^^y-;u, n 
-^>^y-jl/ v i — 2-y^;l/^'3?y 
sec-^^-Jk t --^> ^ y — 3- 
y F^^^-ik n-^+-y*y-;u, 2~y^;i/^ 
>^y — s ec-^+f y-JK 2-x^;b:/£y 
— s e c y— ^v-7 0 ^y — ;b~3. n - 
^^^y-;u v 2 -x^;P^s**y-;U. sec-^ 
^y-JU, n-^xji/TJl/3-;k 2, 6 -VJ 
y'Zs— JI/-4, n-^y — Jk sec-^fyJl/ 
TJl/^ — F y y ^;uy xji/T^n— sec--r 
h ^^^jUT^Un — sec- •^y'^f : >'>'uT;UxJ — 

;k 7x/-jk v^n^+ify — ju, y^-;u^^p^\ 
+-y-y-Jb, 3, 3, 5 - f y y ^JU^^n-^+^y- 

-ju^SW ; x*u>yy 1, 2-7 s DbL/> 
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y^yp-;k 1, 3 U>i^ 'J3-Jk ^>£>*y 

4, ^*ry-yV*-)l>- 2 , 5, -^^O^-JU- 
2, 4, 2 -x^Jl^*tf>^:*--Jl>- 1 , 3. isx.? 

uypya— ;k ^nt'i/>yj3Hi/, FUx^-u 
>^yn-;k h'j7'nt:l/>^'j3^K ^y-fey> 
^©^fflrn^-^jgifli ; T-fe F>, ^f;bx^^ 

^h>. ^ n ~^+^Jl/^r (- 

v~h>, h'J^W^t^y, Sy^P^lf ^-F- 

fcisZU^^sis, 2, 4-^>^>^*>, r-fe h 

7*>*3>*<D*F>3R»«; x*;i/x-7^k 
i n - ^f ;bx-f Jl', n-^ + 

*y;l/X — f*Jk 2 - x^Jb^+i/jli- f*jk x ^- b > 

>^ 4 - j ?)iis^Jry 

^U>^y 3 — ^^yx^Ux — r-ik i?U>^ya 
— ;l/>>x^;l/X— fvk x^u> ^y r3-;I/^y-n 
7">Jbx-f^, x^u>^ ij - n -^+*y 

;Ux-f;k x^u>?y 3^;^y7xxjl/x-r 
Jk x^u>yy n-n^y- 2 -x^ju^^x-f* 
;k x?u>^ij3-^^Jbx-fjl/, ^x^-b> 

n-;U^y y^Jbx-f^k ^x^u>^y 
*y x^-;i/x — rJk ^x^u>yy rn-jU^x^Ux 

— f-Jk yx^|/>^ij3-j^y- n -Wx-f 

;k ^x^u>yy rs-^Sy- n -^JUx-f-Jk ^ 30 
x^i/y^y^-j^y-n-^+^x-rJk xh 
h y 7" h t>x^ U>yj - n 

- 7^;1/X^f 7'Pb'l/>^'j3 -JL-t y y ^-;l/x 
— -f*;k 7'D b f l/> ^' 'J 3 -jR / xfjl/x - f :/ 
p t° u> ^ y a y :/n fcOl/x-T^k ^'n t' u > 
^•j3^;Ky7>;l/x^fi^ ^7 J at»^'j3- 
W^y^Jbx^fik i>^P t: U>^y n-ikyx 
^;l/x— r*;k h V 7'nt 4 l/>^'j3-wy^?;l/x 

— f*Jk r h7b F077>, 2-^fibfh7bfP 

7 7>f0x^r;^jg)8;>?x^^--^-h, ft 40 
ftM^Jk R&:t*;k r-7'^07^h> t r -^'u 
P^FX BWJn-^PfcTJk SSi-^pbVk m 
»n~7^;k »Ki-^k S»sec-^ik 
»Sn-^>^;k Msec-^>fJk ft»3-^ 
h + S^^k H^M7-;U^>*;k Si2 - x^;^' 
3^k it&2 -x^U's+^wk ft&^>^Jk ftST> 
^n-M^Jk fti^ ^;l/^^p^.+ ^;l/, 8Wn-y 
~^k T-feFftBM^Jk rthSKxfJk ft&x?- 
u>£ y p-;i/^y^?-;ux~f*;k |^@§x9 1 ^>y y 

3-;l/^y x?-;l/X — <r;k Siyx^u>>/'ij3-;b 50 
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^yy^Jbx-fJk Siy^^Uy^'J 33-;U^yx 
^;l/X-fJk Ml^x^-U^^y 
fJbx-fik fti7*Pb'l/>^y3-Wyy^Jl'X 
-■r;k ftK^Pti/>yv3-wyx^x-f 
Jk gt@£:/P t* u> ^ y n y :/p t*;ux- f*;k 
H^PbUy^'Jn-Myy^x-f^ it«^ 
^Pb'uy^'Jn^jKyy^^x-rJk ftK^^'P 
b'U>^y 3-j^yx^jl/x-^, i'ftft^y n — 
Jk BfcBM F + Vh y n-;k 7 e Pbt>ix^ 
;k 7 > Pb , t>Kn-7 J ^;l/ ) 7'Pb't>i i~7; 
;k 'ygf^x^Jk n - y ^-Jl, %m 

;k vn>|**yx*-;k r^dui'Bt^y *;k ytuimts 
x^;^©x^f«i§i ; N-y ^Jl^JUAT 5 h\ 
N, N, N-^x^Jl/*;!/ 

F\ rtF7U\ N-yfmhTSF. 
N. N-W^r-feFT^K. N-y^l/7'ab^> 
rsh\ N-^^b'py K>«<D£raXMI; ttfl: 
^y^k Sfrffc^x^k ^^^x>, fF7bFPf 

x;b*^> % 1. 3 

x^u>^'jp-Jk yy-fey >^<£>smit 

x?i/>yija-jKy^fj[/x-fJk x 
^U>^y a — J 7>;bx-f;k yx^U>^' y 
n — JlHEry X^;bx — t^;U, yxf 1/>^'J 3-jk^X 
^;Ux — r^Jk, ^P b'U>yj n-Jl/^ey 7"Pb>x- 
f^Jl/, iy^P t'U> ^'y n-;k^yx^;lx-x;U^cD 
yy3^;l/X-r^M, xfl/>^ij3-W/^^ 
;UTH2f*-h, >>x^u>^y ^^/^^x-f* 

t°U>^ y ^;l/X— f^l'T-fef*- h^©^y 3 

-Jl/T-fe^- Fx-fjl/jgat, N, N -isjt ^JUT-fe h 
75 F, N, N-^?WJU7S F. N-y^^U- 

F>ior$ f»m r-fehk ^^x 

)l>, ^F+y^^7°Pb't*-F, x^yx^7' 

p h°^^- Ym<DJj)v#>m^xr>\<m&ym<D 1 a# 

(A) (B) fiS»*yJ:^ (C) j«#<D«ffl«co 

0. 3-2 5fg* (fiS) cr>*HT*4o 
[0016] ( E ) 

*»98Cc*Jl*rB, ±IB (A) - (D) SR»«j^«cj»« 

^fSfflT4c<h4>r*4 0 MsgiurB, mm 
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rars. mmntbxa. miasm* ^w>i 
zisWt, y-rym, fx>WL* is*vwt. vw>t 
mm, jvvt-wt* T?*v>m, ^^i, 2-x* 

^^paSt bvzuoffim, 
b <)y)l*uffim, *HL vp>B, *;b*>Sl 10 

££ 0 W*.«ttM> HOI. fiftH 

WA«try^>, trp— b , ^^> ? >, b°p 

b°^U> > > > b*3'J> < h 'jyf;l/T5>, byx^;U 
T5>, ^yx^y-Jl/T * ^x£y— jut 5 

a, *ttfb*^^^A^*^tf^ci3&sr#4o Sfc, 

**98<DttJ5»ftK:B*lll* V- b ft^«J*ttffl-r 4 C 4 

h*^-*^ (T-fe^-^T-fe b^~ b ) hV~ 
n-^P^<+^.^y (T-fc^;UT-b b***- b) ^£ 
>. b y - i • ^* (T-fe^ur-fe b^- 

b) (r-fe^i'T-b 

b^b)^£>, h'i-sec-^l + i/'^y (7 30 
•b^Jl/T-b b^- b ) £ h 'J - t-^h*^ - * 

* (T-b^y-fc b b > ^ £X ^ b * b'* 
(T-fe^;bT42 b^~ b) i?-n-^P#*^ 

• (T-fe^Jl/T-fe b^- b ) ^~ l 

#=^>- b* (y-b?-;UT-fe h^- b ) ^-n 

-t/b*^ • fc* (T-fe^-^T-fe b^- b) ^ 
-sec-7>^-a (T-fe^^T-te b^~ b) * 

s^-t-^h*^ - b* (r-b^r-b h^- 

b) ^£>, ^yxF^>- b'J* (T-fe^JVT-feh^ 
-b) ^£>, •fcy-n-^ntf+S/ -by* (r-fe* 40 
;uy^ h-f- b ) *%y. i -^osi?*^ • v y 

X (T-tz^^T-fe h^-- b ) ^y-n-^h + 

is- by* (y*b?-;uy-fe b^- b) ^#>, *y-s 
b y (r-fe^r-fe bi-- b) 
^fcy-t-^b*^- b y X (T-fe^l/T-fe h^- 
b) T*b^ + * (TH2^;I/T42 h^- b ) 

Mi-n -^Pr^V • «ty (x^;l/T-b hT^fe 
b) ?*t>, b y - i -:/P#**> • 
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hT-fef-h) ^^>, h »J ~ s e c - V" 
b^ris'^s (x^Jl/T-fe hr-fe^— h) ^^>, hy 

h^V • (x^JVr-fe h7tf - h ) ^£ 
v- n -y'xi^^-i^ • b.X (x^-;bT-fe bT-ferf*- 
h) ^3?>, >^-i -7°P^^- bX b 
TteT-b) i?-n --7b*rts • b* (x^;U 

T-fehr-b^-b) ^^?>, ^-sec-^b + ^-b 
X (x^jUT-fe h7tr- b) t -^b^ 

v • b^ (x.?)iT -fe br-fer— b) ^^>, ^eyxb 

• by^ (x^^T-te bTi27^- b) ^£>, 
-n-^P#*^- by^ (x^;UTH2 F7tr- b ) 
^^?> t ^ty~i -^P^ + v • b y * (x^T-te b 
T-fe-f-b) ^^>, ^-n-^ht^' by^ (x 

F7tf - b ) ; e/-sec-7'F + 

>• b T J* (x^UT-fe bT42T"- b ) ^^?>, 
t-^'b+v'- b'JX (x^7^F7-fef-F) ^£ 
f + X (x?Ji'7-fef7-fef-F) ^^?>, ^: 

y (r^^)ir^b^-b) by* (x^;ur-bbr-fe 
5r- h ^^>, b* (T-fe^;br^ b^- b) b* 

(x^7-bh7-fef-h) ^^?>. by* (T-k^)l 
7-feht-h) (x^;bTH2 br-b7"- b) ^3? 

bib^ti ; byxb^^-^e* 
(7t^Jl/7-bFt-F) ^;l/33x^A s h'J-n-7 4 
P^+V • (T-fe^T-te b^- b) Sxjunxt? 
A, b 'J " i - :7°P;F^> • ^r^ (7tf ^7t b^^ 

b) >^i/px^A, b y-n --7'b^> • (T"fe^ 
Jl/T-fe b^ - b) >>;I/r7X^A, MJ-sec-7"^ 
^> . ^r^ (T-fe^^T-fe b^^ b ) ^^rix^A, b ] ) 

-t -^b^>"^* (7^^;b7^Ft-H 
x^a, ^x b^^> • b* (r-fe^^T-fe bi--b) & 
jla^-^A^ is- n - 7 4 P^+V • b* (r-fe^;!/T-b 

(T-fe^Jl/T^ b^- b) ^;1/^x^a, ^-n-^' b 

• b* (7t?;l/7-feFt^h) ^3x^ v ^ 
-sec-7"Ft>" b* (TH2^;Ur-fe b) y 
;Unx^ A, t?- t -^h*^> • b* (T-fe^;UT^ b 

b) ^;unx^A, ^r^x b*-> • by* (T-b^ 
b^- b ) >?;l/r3x^A, ^e* - n - ^P^^ 
•by* (T-b^^T-b h^- b) t^UPX^A. ^r* 
- i • b y* (T-fe^^T-fe b-f- b ) is 

;l/nx^A, ^y-n-^b+->' by* (T-fe^T 
i2ht-h) ^;Upx^a, t/-sec-7Ki/- 
by* (7-fe^^7-feht*-F) tP;bnx^A, ^e*- 
t ~^b+^ -by* (T-b^Jl'T-b b*^- b) ^;Up 
x^a, f + X (T-b^JbT-b h^- b ) ^;t"PX 
^A, h'Jxh+^.^y (x^-Jl/T-fe H7tf- b ) 
^^nx^A, MJ-n-^P^^^-^^ (x^;UT 
•feF7tf- b) i^;bPx^A, b y - i -7'P^y 
• *y (jl^jIt^ bT-b-r- b ) ^JUax^A, b y 
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rax ^7 a, (x^;UT-fe 
hr^f - h) i/i^^^A, b V - t h + ^> • * 

y (x^^r^hr^f-n ^ji^x^a, 

^ • fc'X (x^;UT^ FT^f-- h) ^Jbrnx^A, «✓ 
-n -y'Utf^rZs • tX (x^y-fe br-fef- h ) ^ 
^nx^A, j -^p^^> . ex (x^y-fe F 
T-tef-- h ) ^;Iox^a v is- n - :/ h + • fcfX 
(xWthTtr-F) is- s e c 

-7 Y*ris . fx (x^T-fe hr-fe-r- h ) ^;Unx 10 
^A, t- 7"F^y • tX (X^;l/7-feh7-fef- 
F) ^nox^A, ^yxF + >>. n;x (x^y-te 
hr-fef^h) ^urax^A, _ n _ t/n^^ • 
MJX (x^juy-fe FT-fer- F ) ^nx^A^ ^ex 
- i -7P^^> • h ux (x^;uy-t f-y-fef*- h) 
is)ia^^ A - n-y Y^rZs • b \) X (x^;Ur 

• FUX (xf^7tF7-fer-F) 

t -7 b*ris • h U X (x^Ji/T^ hT-fe-r- 
F) >>Jl,nx^A, fF7^X (x^uy-fe F7-fef- 20 
F) ^3X^A, (T^^)Vr^b±-h) b l ) 

X (x^T-fe hT-fef*- F ) yJ^x^A, tX (y 
-te^y-fe h^- F ) t'X (x^;Uy-tz h7tf- F) 
>^;nx^A, F'JX (7-fef;l/7-t:ht-F) X 
(x^;by-te F7-fer- F ) v^u^x^a. IfcDv^n 
x^a*u- F{t^3 ; b yx (y^^y-fc F^- 

F) y;l^x^7A, F'JX (x^;l/T-t2 F7-fef - F ) 
7;Kxt)Af©7JHx^A+U^ Fftl^J ; 

[0017] *«W©fi«!fttt±iB (A) - (C) 30 

toJ:V!2*ccjecrftOfiS»*»^r4Ci«:j:0iai 

ncims. (b) at^it^mcomatm 
* E i > r mz&f&r a «c » , as r *«moibse« *a« 

b'>p-F, ^^^h'^y, Fttd:*** 

ii^tO. 2-2 0 /Lim~C<fc£ 0 oi^, &f&Zfitdmm 
*MU ^4fS«^5 0-l 50°C, 3 0#- 40 

200-400nm, 5 0-2 0 0 OmJ O^lfttL 
r& <£< , (O ^^ii^i^ir, sfiWJcjSi; 

t5 0-2 00°a 3 0#-l O^CDrHX Fx>>X#- 
^t^-^mt^J;U *«WCtt. <A)J58» 

SufB (O flE^o»«jBtt*«ojaar»iJ«or (A) 
SPlWi:3-ti\ o^rttrie (C) j3t#(Z>#JBsa: 
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«fi-r4*ttJScif***W r 6ti*. ±ffiO (A) 

(C) J5R#©#*?ifiE£H:2 5 0-45 0 e C"C*SOT, 
if. fc L < B^Rgtt^T-Cff toti* 

afi»Urf#6tlfcli«, MHBR0. 3-1. 2g/cm 
3 r&D, ^JLft^-TiW'&tcttTLa** 1 OnmOTt 
*>£ 0 *fc««DSf**«, MS, 2. 6-1. 2t* 

«@sscd® rattans cc a l x t o 

[0018] 
[0019] H5fi^ 1 

( 1 ) "rb^st h^>^><5> 14 0. 5g, st?)l>b 
^h^^>7>18 2, 7g, ^^^Fti/>> 
7>56. 0&, 7"Pb>>^'J n-;l/-^x^nbVI/x 
-t^;U3 9 4. o grOiB^SSR&c, vi/>f>sio. 0 

g i i 6 . 8 g tc»3^ L/c7k^«^^a-r i 

WOKTUIt. iB^W©fllTJl»T«3 6 o °cn ^ 

t cc J: ^ ^ y ^> n + if > v/^%f#^ 0 
(2 ) ±12 ( 1 ) rf#fc#yi/p*if>:/;b lOOg, 

F'^n^-^>;x^u>^^F ^ p ^ ^ ±ta^f* 
(HmWttS(x A ^PE6 1) 8. 9 fir, 

^7-i2F7^7>^^A3. 

x;l/^y^> 0 , 7 5 g**JDL, #6tlfc*^*t8 

8 0°Cr5^W, ^^*C3 6 5nm(D^M3 0 
OmJ/cm^Sil. 2 0 0°C, S*Tt 5 ^IBWSl 
3 4 2 5 °CTC 1 B$fflflP^ U J)R€&9^0M 

[0 02 0] 1 . R«« 

>^^*JBiSa» l o o k h z ©jajfi»r«r . . t 

^-U^ f*-ri*#- K (t*) »HP 1 64 5 1 B««*S 
WHP4 2 84A7°k>^ 3 >LCRy-^^ffll^ 

2. ff#3c5Ett 



(11) 
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2 5 °cr 3 * n (m l tcmmmm&mm^ > m&m i o 

Jt^SMWtt (Rudolph Technolo 
gies tt$g, SpectraLaser 2 00)4ffl 

mmmm <%> = < («?wg©»w) - <flH¥*rc>«t 

W) ) - x i 0 0 

o:Kl?^fb^ £10% 

a : i o%< mmmm < 2o% 
x : 2 o%< mm^itm 
[oo2i]3. 

2 0 0°Ct5MS«eil, 5 0 "COKSS^ 

-^>4 I t4 5 0 ( Ct6 0 ^1fi4Ml/c o ^MOBi 
J: VrafR £ 6 ttJ L fc. 

4. 

5. CMPIttt 

^ ^ y - : ^ y - a»ft*3R* 

W«E.* : 3 0 0 g/cm 2 
PES^IB : 6 0# 

O : StfbttL 

A: — SPtCtt^n^+Xs&s** 
(6 0»W«ftOiW) s 
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* [0 0 2 2 ] ^flc« 

1 0 QmW v Xtt J* Z 2 VtotStAV 7* to I 8. 32 
g. >£2yjl/&3- (F , i^h+>'V , iJl/) 
1 . 6 8 g. TVW^P^FyjMAIBN) 0. 
33 g % 2-ji)ltjy'bx.^y-)V0, 2 0g*5cfct> v 3 
h + ^W^Pt't^- h 3 0 g*Ati*WS* 

ji/^^Tjrtu l a** 6 , 7 B^ram^-r 4 ± # y 
10 GPcr#y**u 

^l»Jftlx!:, SW^*^4 8 3 0. 
^S^8 9 0 Otftofc 
[0 0 2 3 ] *»J2 

(l)fh7^h+y^>7>91. 2g. HJ 
S10. 0g^r7Kll9. 4 8rtc»*L/fc*j6**Sa 

r 1 Bsm^wTSTLfc. a^«»o*T»7a3 &k 6 

( 2 ) ±E ( 1 ) Vfehtlftf 'JUVJl 1 0 0 g tC^flE 
«rff6hfcr^U^5R3i^#je*2 1. 2g (H0# 

M8. 5g) *m6 0 D criB#iH«»L/co ffen 

fc?g«CC [ [a, a-^y^;b-3, 

**^] *7JU#~;i,] ^tatvur 5>3. Og 

0, h^U- htC<fci3 8 0°Cr5^ 2 0 0°CT?5 
»^«L/cCD^K^T4 2 5°CT 1 KIH«BET4£aW 

30 fc 0 1 ^C7K-r 0 

[0 0 2 4 ] 
[«1 ] 
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[0 02 5] it. gf«*#tt. {£#£5e14. I«gKin§. 
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